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Abstract 

Rivaroxaban is an oral factor Xa inhibitor 
used for stroke prevention in atrial fibrilla- 
tion. There are currently no evidence-based 
guidelines for the treatment of hemorrhagic 
side effects of factor Xa inhibitors. We report 
a case of a thalamic hemorrhage in an 84 
year-old right-handed female on rivaroxaban 
for treatment of atrial fibrillation. The patient 
had fallen down steps and became unrespon- 
sive. She was found to have diffuse scattered 
acute subarachnoid hemorrhage as well as 
intraventricular hemorrhage. Neurosurgical 
intervention was not required in this case, 
but controversy over decision making to pur- 
sue pro-coagulant therapy in the setting of 
worsening hemorrhage requiring emergent 
surgery is discussed. 



Introduction 

Rivaroxaban is an oral factor Xa inhibitor 
used for stroke prevention in the setting of 
atrial fibrillation. There are currently no evi- 
dence-based guidelines for the treatment of 
hemorrhagic complications of factor Xa 
inhibitors. We report the second case of an 
intracranial hemorrhage in a patient on 
rivaroxaban for treatment of atrial fibrillation. 



Case Report 

This is an 84 year-old right-handed female 
with a past medical history of atrial fibrilla- 
tion on rivaroxaban 20 mg daily, Alzheimer's 
dementia, hypertension, diabetes, and chron- 
ic obstructive pulmonary disease. The patient 
had fallen down 6 steps at home as witnessed 
by her husband. Her last rivaroxaban dose 
was about 8 hours prior to the fall. She 
became unresponsive 2 hours after the fall 
without tonic or clonic activity and was intu- 
bated in the field for airway protection. In 
addition she received 1 gram of levatiracetam 
and 1 mg of lorazepam. 

Physical examination was significant for 



left forehead and right lower extremity ecchy- 
moses. On computed tomography (CT) scan 
at time of presentation in the emergency 
room, she was found to have diffuse scattered 
acute subarachnoid hemorrhage and intra- 
ventricular hemorrhage (Figure 1). Repeat 
head CT less than 24 hours after initial event 
showed stable acute subarachnoid hemor- 
rhage and intraventricular hemorrhage. 
Laboratory evaluation at admission showed 
prothrombin time of 11.7 seconds, activated 
partial thromboplastin time of 24.7 seconds, 
and platelet count of 157,000 per mm 3 . At 3 
hours post event, she received four units of 
fresh frozen plasma and 10 mg of Vitamin K 
slow intravenous push. The patient's hospital- 
ization was complicated by intubation, pneu- 
monia, and gastrostomy tube placement. 
Rivaroxaban was held during the hospitaliza- 
tion. Levetiracetam was initiated for seizure 
prophylaxis and was tapered off after two 
weeks. She was able to recover to her prior 
neurological baseline. Warfarin anti-coagula- 
tion was started 2-3 weeks after onset of the 
hemorrhage. 



Discussion 

In this case we demonstrate an acute post- 
traumatic subarachnoid and intraventricular 
hemorrhage in the setting of use of rivaroxa- 
ban for the treatment of atrial fibrillation. 
Clinical details of the current case as well as 
those of a previously reported case of hemor- 
rhagic conversion of ischemic stroke while on 
rivaroxaban treatment for atrial fibrillation are 



presented in Table l. 1 In both cases, neurosur- 
gical intervention was not necessary due to 
mild evolution which did not significantly 
increase mass effect. 




Figure 1. Diffuse subarachnoid hemorrhage affecting cortical sulci, right quadrigeminal 
plate, interpeduncular fossa, and intraventricular hemorrhage at initial presentation (A) 
and with mild interval increase 8 hours later (B). 
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Table 1. Clinical details of known rivaroxaban intracranial hemorrhage cases. 



Age 


Sex 


Rivaroxaban dose 


Indication 


Length of treatment 


Hospital treatment 


Diagnosis 1 


84 


F 


20 mg daily 


Atrial fibrillation 


One year 


Fresh Frozen Plasma 


Subarachnoid and 
intraventricular hemorrhage 


60 


M 


15 mg daily 


Atrial fibrillation 


16 days 


Fresh Frozen Plasma + 
Vitamin K 


Hemorrhagic conversion 
of ischemic stroke 



While Fresh Frozen Plasma treatment was 
provided, reversal of rivaroxaban's effect was 
mostly likely achieved via clearance of rivarox- 
aban. In retrospect, the administration of 
Vitamin K was not appropriate for this clinical 
setting. There was no elevation in prothrombin 
time and activated partial thromboplastin time 
to suggest accumulation of rivaroxaban. A lim- 
itation of this report is that laboratory testing 
of rivaroxaban concentration is not available at 
our facility. 

Unfortunately, there is no clinically proven 
method of emergently reversing rixaroxa- 
ban's effect in the setting of acute hemor- 
rhage. In a rabbit model, Godier et al. report 
that recombinant activated factor VII and pro- 
thrombin complex concentrate only partially 
improved the laboratory parameters, but did 
not reverse rivaroxaban induced-bleeding. 2 
The working group on perioperative hemosta- 



sis advises if possible waiting until clearance 
of rivaroxaban occurs, 3 but this is not an 
option in in neurosurgical emergencies with 
possible herniation risk. The working group 
discusses using activated or non-activated 
prothrombin complex concentrates, which 
unfortunately have been associated with 
thrombotic complications, which becomes a 
concern especially in patients with existing 
atrial fibrillation. 



Conclusions 

The lack of reliable reversal agents for 
rivaroxaban should be considered when initi- 
ating pharmacotherapy in patients with high 
fall risk. 
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